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(57)Abstract: 

PURPOSE: To obtain the triangular prism sheet for the liquid crystal display device which 
enables the easy formation of a fine-pitch prism pattern and can provide a liquid crystal screen 
having high brightness and superior directivity without greatly improving the luminance of a back 
lighting means. 

CONSTITUTION: This manufacture method consists of a resin coating process wherein a mold 
where a prism pattern is formed is coated with an active energy ray setting type resin 
composition, a laminating process wherein a transparent base material which transmits an 
active energy ray is superposed on the active energy ray setting type resin composition, a 
setting process wherein the active energy ray setting type resin composition is irradiated with 
the active energy ray through the transparent base material and cured, and a releasing process 
wherein the active energy ray setting type resin composition is released from the mold; and the 
triangular prism sheet for the liquid crystal display device where a series of thin and long 
triangular-sectioned prisms having a 70-110** vertical angle are successively formed and its 
manufacture are obtained. 
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(54) TRIANGULAR PRISM SHEET FOR UQUID CRYSTAL DISPLAY DEVICE AND ITS MANUFACTURE 

(57)Abstract: 

PURPOSE: To obtain the triangular prism sheet for the liquid crystal display device which enables the easy 
formation of a fine-pitch prism pattern and can provide a liquid crystal screen having high brightness and superior 
directivity without greatly improving the luminance of a back lighting means. 

CONSTITUTION: This manufacture method consists of a resin coating process wherein a mold where a prism 
pattern is formed is coated with an active energy ray setting type resin composition, a laminating process 
wherein a transparent base material which transmits an active energy ray is superposed on the active energy ray 
setting type resin composition, a setting process wherein the active energy ray setting type resin composition is 
irradiated with the active energy ray through the transparent base material and cured, and a releasing process 
wherein the active energy ray setting type resin composition is released from the mold; and the triangular prism 
sheet for the liquid crystal display device where a series of thin and long triangular-sectioned prisms having a 70- 
11 0'' vertical angle are successively formed and its manufacture are obtained. 
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* NOTICES * 

Japan Patent 0££ice is not responsible for any 
damages caused by the use o£ this translation. 

1 . This document has been translated by computer.So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The triangular prism sheet for liquid crystal displays with which it is formed from an activity energy-line 
hardening type resin constituent, and the prism of a series of long and slender shape of a cross-section triangle whose 
angles of a vertical angle are 70- 110 degrees is continuously characterized by many formation, now bird clappers on 
the front face. 

[Claim 2] The triangular prism sheet for liquid crystal displays according to claim 1 characterized by the bird clapper 
from a transparent base material and the prism section which is formed on this transparent base material and consists of 
an activity energy-line hardening type resin constituent. 

[Claim 3] The manufacture method of the triangular prism sheet for liquid crystal displays characterized by providing 
the following- The resin application process which applies an activity energy-line hardening type resin constituent to 
the form block with which the prism pattern was formed. The laminating process which lays the transparent base 
material which penetrates an activity energy line on top of the aforementioned activity energy-line hardening type resin 
constituent. The hardening process which the aforementioned activity energy-hne hardening type resin constituent is 
irradiated [ process ], and makes it harden an activity energy line through the aforementioned transparent base material. 
The mold release process which releases the aforementioned activity energy-line hardening type resin constituent from 
mold from the aforementioned form block. 

[Claim 4] The manufacture method of the triangular prism sheet for liquid crystal displays according to claim 3 
characterized by including the exfoliation process which exfoliates a transparent base material. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[0001] 

[Industrial Application] this invention relates to the triangular prism sheet used for liquid crystal displays, such as 
liquid crystal displays, such as a display for a liquid crystal television and computers, and its manufacture method. 
[0002] 

[Description of the Prior Art] The liquid crystal display is widely used for OA equipment, the personal computer, etc. 
with the lightweight-izing, highly-minute-izing, etc. However, since the liquid crystal itself does not emit light, it is 
aiming at improvement in brightness using the backlighting means. It is ************ colorization including 

liquid crystal displays, such as electrochromatic display television, may progress and recently may, on the other hand, 
require improvement in the further brightness. It is becoming impossible to secure brightness sufficient with the 
backlighting means for old monochrome liquid crystal displays in such an electrochromatic display display device. 
Then, the attempt which improves a backlighting means and raises the luminosity has been made. 
[0003] 

[Problem(s) to be Solved by the Invention] However, by the method of raising the luminosity of a backlighting means, 
it is accompanied by new troubles, such as increase of calorific value, and a cost rise. Then, the purpose of this 
invention is to offer the triangular prism sheet for liquid crystal displays which can improve the screen intensity of a 
liquid crystal display with troubles, such as increase of the calorific value by improvement of the luminosity of a 
backlighting means, and its manufacture method. 
[0004] 

[Means for Solving the Problem] By using the multi-prism sheet which has a specific prism vertical angle in view of 
such a situation, this invention person etc. finds out that the brightness of a liquid crystal display can be improved, and 
reaches this invention. That is, the triangular prism sheet for liquid crystal displays of this invention is formed fi*om an 
activity energy-line hardening type resin constituent, and the prism of a series of long and slender shape of a cross- 
section triangle whose angles of a vertical angle are 70- 110 degrees is continuously characterized by many formation, 
now bird clappers on the fi'ont face. Moreover, the manufacture method of the triangular prism sheet for liquid crystal 
displays of this invention The resin application process which applies an activity energy-line hardening type resin 
constituent to the form block with which the prism pattem was formed, The laminating process which lays the 
transparent base material which penetrates an activity energy line on top of the aforementioned activity energy-line 
hardening type resin constituent, It is characterized by the bird clapper fi-om the hardening process which the 
aforementioned activity energy-line hardening type resin constituent is irradiated [ process ], and makes it harden an 
activity energy Une through the aforementioned transparent base material, and the mold release process which releases 
the aforementioned activity energy-line hardening type resin constituent from mold fi'om the aforementioned form 
block. 

[0005] The triangular prism sheet of this invention is explained using drawing 1 - drawing 3 . Drawin g 1 is the 
fragmentary sectional view having shown the example of the liquid crystal display which used this invention triangular 
prism sheet, two in drawing is installed on the backlighting means 3 with a liquid crystal display element, and the 
triangular prism sheet 1 is installed on the liquid crystal display element 2. Drawin g 2 is the fragmentary sectional view 
having shown another example of the liquid crystal display which used this invention triangular prism sheet, and shows 
the example which installed the triangular prism sheet 1 on the backlighting means 3. 

[0006] The triangular prism sheet 1 is formed fi-om the activity energy-line hardening type resin constituent, and is 
used with the gestalt of the shape of a tabular, the shape of a sheet, and a film. Many prism of a series of shape of a 
long and slender cross-section triangle is continuously formed in one front face of the triangular prism sheet 1. The 
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fragmentary sectional view of the triangular prism sheet 1 was shown in drawin g 3 . Eight in drawing is a transparent 
base material which consists of synthetic resin, and the prism section 9 which consists of an activity energy-Une 
hardening type resin constituent with which the shape of a triqueter was formed in one front face of the transparent 
base material 8 is constituted by one. In addition, although the triangular prism sheet 1 of this invention may be used as 
two-layer structure of the transparent base material 8 and the lens section like drawing 3 , it may be the thing of the 
structure which uses the transparent base material 8, exfoliating. In this case, since it becomes a uniform sheet without 
an interface, what there is no defective generating of reflection of the light in an interface or interfacial peeHng, and 
exfoliated the transparent base material 8 from a viewpoint of endurance and weatherability is desirable. 
[0007] Although it is not limited as an activity energy-line hardening type resin constituent which forms the triangular 
prism sheet of this invention especially if excelled in transparency, the constituent which gives a bridge formation 
hardening polymerization object from points, such as the mechanical property of a triangular prism sheet, is desirable. 
As such a resin constituent, a unsaturated-polyester-styrene system, an epoxy resin-Lewis-acid system, a polyene-thiol 
system, an acrylic-ester (meta) system, etc. are mentioned, for example. Especially, especially the high (meta) acrylic- 
ester system of transparency is desirable, for example, the combination of prepolymers, such as polyester (meta) 
acrylate, epoxy (meta) acrylate, and polyurethane (meta) acrylate, and the acrylate (meta) monomer of single organic 
ftinctions or many organic fixnctions etc. is mentioned. 

[0008] Although it can be combined and used, as for these resins, it is desirable independent or to choose in 
consideration of the elastic modulus of the prism sheet obtained etc. The elastic modulus especially in 25 degrees C 
after hardening of an activity energy-line hardening type resin is 10000 - 50000 kg/cm2. Adjusting, as it is in the range 
is desirable. For this, elastics modulus are 10000 kg/cm2. While it is inferior to the handling nature and the workability 
at the time of a prism sheet becoming it soft that it is the following too much, and including in a Uquid crystal display, 
when a prism crowning contacts a liquid crystal display element, it is for crushing to arise in the prism crowning and 
for a shadow to occur on a screen. Moreover, elastics modulus are 50000 kg/cm2. When it exceeds, it is because there 
is a possibility of prism becoming weak firmly and damaging with few shocks. 

[0009] As an activity energy line used for hardening of a resin constituent by this invention, although electromagnetic 
wave Unes, such as corpuscular rays, such as an electron ray and an ionic line, a gamma ray, an X-ray, ultraviolet rays, 
a visible ray, and infrared radiation, etc. are mentioned, the point of a cure rate, a production facility, etc. to ultraviolet 
rays are desirable. In the liquid crystal display of this invention, for improvement in brightness, it is important to set the 
angle theta of a prism vertical angle as the range of 70-1 1 0 degrees, and it is the range of 75-95 degrees preferably. 
Since a screen becomes remarkably dark when directivity becomes remarkable and the angle theta of a prism vertical 
angle sees from other than a transverse plane at less than 70 degrees, when this is obtained, and there is and it exceeds 
1 10 degrees conversely, it is for the condensing nature of light to fall and for brightness to fall for the absorption of 
light according to the thickness of a prism sheet in that the improvement effect in brightness is no longer acquired 
**** 

[0010] It is desirable still more desirable that it is 100 micrometers or less, and the range of the pitch a of prism is 70- 
90 micrometers. The pitch of the light filter is becoming small with colorization of a liquid crystal display, and the 
pitch a of this of the viewpoint of the prevention and the improvement by the definition of a screen by generating of the 
moire pattem of a screen to prism is because the smaller one is desirable. Moreover, although height b of the 
irregularity of prism is determined by the angle theta of a prism vertical angle, and the value of the pitch a of prism, the 
range of it is 30-50 micrometers preferably. Furthermore, although thickness c of the triangular prism sheet 1 has the 
thicker desirable one from an on-the-strength side, the thinner one is desirable in order to stop the absorption of light 
optically. For this reason, it is set as moderate thickness according to the size of the screen of the liquid crystal display 
to be used, a service condition, etc. For example, it is desirable that it is the thickness of about hundreds of micrometers 
or less in the liquid crystal display of an about 4-10 inches screen, and if it is the range which is 200-500 micrometers, 
intensity and an optical property can be balanced and it is desirable. 

[001 1] The above triangular prism sheets 1 are used installing on the liquid crystal display element 2 installed on the 
backlighting means 3, and a triangular prism sheet is installed on a liquid crystal display element so that a prism side 
and a liquid crystal display element may face, such - what - in the constituted liquid crystal display, by having 
installed the triangular prism sheet on the liquid crystal display element, diffusion of light can be suppressed and the 
liquid crystal display excellent in directivity with high bri^tness is obtained 

[0012] In addition, as a liquid crystal display element 2 which constitutes a Uquid crystal display, liquid crystal is filled 
up with and constituted between two glass substrates prepared by separating a fixed interval with a spacer, for 
example. Furthermore, the polarizing plate is prepared in each superficies of these two vertical glass substrates, an 
intemal electrode is prepared in the inside of a upside glass substrate at the superficies of a light-filter layer and this 
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light-filter layer, and the internal electrode is prepared in the inside of a lower glass substrate. Many minute pixel 
electrodes are arranged in all directions, and the internal electrode is constituted. Moreover, a light-filter layer makes a 
pixel electrode correspond, arranges the color filter of three colors of red, green, and blue, and forms each pixel. 
[0013] moreover, the light guide plate 5 which has the outgoing radiation side in which the backlighting means 3 
formed the quantity of light adjustment pattem 4, and the reflector in which the reflective film 6 was formed to the 
opposite side and its end - lines, such as a fluorescent lamp, - the light source 7 is arranged and it is constituted and 
the line which carried out incidence fi-om the xmilateral end face of a light guide plate 5 - the incident light fi-om the 
light source 7 lets a light guide plate 5 pass, it reflects in the reflective film 6, and outgoing radiation of the part is 
carried out fi-om an outgoing radiation side, and it irradiates homogeneity fi-om the rear-face side of the liquid crystal 
display element 2 In addition, as a backlighting means 3, not only the thing of the structure shown in drawing, 1 but the 
various tooth-back irradiation meanses usually used can be used. 

[0014] Next, the manufacture method of the triangular prism sheet of this invention is explained. After applying the 
aforementioned activity energy-line hardening type resin constituent to form blocks, such as metal mold with which the 
prism pattem was formed, or a plastic pattem, and smoothing the fi-ont face of a resin constituent, the triangular prism 
sheet of this invention piles up a transparent base material, and is manufactured by irradiating an activity energy line 
and stiffening it. The prism pattem of a fine pitch which can respond also to fine ** of the light filter accompanying 
colorization of a liquid crystal display by this can be manufactured easily, without spoiling an optical property. 
[0015] As the method of application to the form block of an activity energy-line hardening type resin constituent The 
1st application process which applies the resin constituent which forms a prism section point so that the pattem section 
of the form block with which the prism pattem was formed may be buried uniformly, although an application may be 
resembled once and a required resin constituent may therefore be applied to a form block. You may apply according to 
two steps of application processes of the 2nd application process which applies the resin constituent which fiirthermore 
forms a prism section base on it. In this case, by smoothing the front face of the resin constituent application layer 
applied after the 1st application process, a uniform triangular prism sheet without thickness variation is obtained, and it 
is desirable. Moreover, since generating of the foam which an activity energy line is irradiated, and the 1st resin 
constituent application layer by the 2nd application process moves a resin constituent layer hardening or by carrying 
out semi-hardening, and originates in a lens type configuration among both can be suppressed after smoothing the 1st 
application layer, it is desirable. 

[0016] Here, if transparency is high as a transparent base material, although it is not limited about thickness and 
especially material, when the permeability of an activity energy line, handling nature, etc. are taken into consideration, 
a thing with a thickness of 3mm or less is desirable. Moreover, as a material, synthetic resin or glass of acrylic resin, 
polycarbonate resin, polyester resin, polystyrene resin, a fluororesin, polyimide resin, and these polymer, such as 
mixture, etc. is mentioned, for example. Detailed irregularity may be prepared in the front face, or acid-resisting 
processing of applying an impalpable powder may be performed to such a transparent base material. Since an acid- 
resisting side will be given to the prism section front face after exfoliation by forming in the front face which forms an 
activity energy-line hardening type resin constituent layer even when using a transparent base material, exfoliating, 
acid-resisting processing is desirable. 

[0017] In this invention, as an activity energy line used in order to stiffen an activity energy-line hardening type resin 
constituent, although electromagnetic wave lines, such as corpuscular rays, such as an electron ray and an ionic line, a 
gamma ray, an X-ray, ultraviolet rays, a visible ray, and infrared radiation, etc. are mentioned, the point of a cure rate, 
a production facility, etc. to ultraviolet rays are desirable. 

[0018] Thus, although the triangular prism sheet which comes to form the prism section which consists of a resin 
constituent hardened by the activity energy line on the manufactured transparent base material can also be used as it is, 
it exfoliates and a transparent base material may be used for it as a prism section independent state. When using it, 
forming the prism section on a transparent base material, adhesion of the interface comes out enough, a certain thing is 
important in respect of weatherability and endurance, and it is desirable to perform adhesive improvement processing 
of priming etc. to a transparent base material. On the other hand, when using a transparent base material, exfoliating, it 
is desirable that it can be made to carry out detachability comparatively easily, and it is desirable to perform surface 
treatment for the front face of a transparent base material by the remover of silicone or a fluorine system. However, 
since a transparent base material and the prism section need to stick until it releases a sheet from mold from a form 
block also in this case, it is necessary to adjust the balance of adhesive and detachability suitably. 
[0019] 

[Example] Hereafter, an example explains this invention concretely. 

After the pitch and prism vertical angle of prism after examples 1-3, the example 1 of comparison - 2 fabrication 
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applied the following mixture to the metal mold designed beforehand as an ultraviolet-rays hardening type resin 
constituent so that it might become and smoothed the front face as they showed in Table 1, respectively, the 
polycarbonate film with a thickness of 500 micrometers was piled up. Subsequently, they are 1000 mJ/cm2 in the 
amount of addition UV irradiation of 320-390nm. Ultraviolet rays were irradiated and the ultraviolet-rays hardening 
type resin constituent was stiffened. Then, it exfoliated from metal mold and the triangular prism sheet was obtained. 
Any triangular prism sheet had the configuration as a design. 
[0020] 

Fan krill FA-321M 45 weight sections (ethylene oxide denaturation [ by Hitachi Chemical Co., Ltd. ] bisphenol A 
methacrylate) 

NK ester A-BPE -4 25 weight sections (ethylene oxide [ by the new Nakamura chemistry company ] strange nature 
bisphenol A diacrylate) 

Sartomer 285 30 weight sections (Sartomer tetrahydro FURUFU RIRUA chestnut rate) 

DAROKYUA 1 173 3 weight sections (Merck Japan 2-hydroxy -2- methyl- 1 -phenyl proper N-l-ON) 

cd [ of surface brightness// 7000 ], and m2 Using the liquid crystal display using the tooth-back irradiation means 

which it has, the obtained triangular prism sheet was installed so that a prism side might face a liquid crystal display 

element on a tooth-back irradiation means, surface brightness was measured, and viewing estimated the directivity at 

that time in accordance with the following error criterion. 

[0021] O : thing x:directivity with little [ there is little directivity and ] change of the luminosity by the angle was 
remarkable, when it saw from other than a transverse plane, using the thing which becomes dark, and the above- 
mentioned resin constituent, the resin board with a thickness of 2mm was created by the glass-cell cast method, the 
obtained resin board is cut in width of face of lOnmi, and length of 60nmi, and the three-point bending test was 
performed [ it supported by two points installed in the interval of These results were shown in Table 1. In addition, the 
surface brightness when not using a triangular prism sheet was 200 cd/m2. 

[0022] After having installed the 200-micrometer spacer in the same metal mold as example 4 example 1, applying the 
same ultraviolet-rays hardening type resin constituent as an example 1 to metal mold and smoothing the front face, the 
resin board with a thickness of 3mm obtained by carrying out the polymerization of the methyl-methacrylate 80 weight 
section and the styrene 20 weight section was piled up. Subsequently, they are 1000 mJ/cm2 in the amount of addition 
UV irradiation of 320-390nm. Ultraviolet rays were irradiated and the ultraviolet-rays hardening type resin constituent 
was stiffened. Then, it exfoliated from metal mold with the base material, the resin board fiarther used as a base 
material was exfoliated, and the triangular prism sheet was obtained. The obtained triangular prism sheet had the 
configuration as a design. By the same method as an example 1, surface brightness was measured using the obtained 
triangular prism sheet. Moreover, the three-point bending test was performed by the same method as an example 1 . 
These results were shown in Table 1 . 

[0023] The triangular prism sheet was obtained by the same method as an example 1 except having used the following 
mixture as an example 5 ultraviolet-rays hardening type resin constituent. The obtained triangular prism sheet had the 
configuration as a design. By the same method as an example 1, surface brightness was measured using the obtained 
triangular prism sheet. Moreover, the three-point bending test was performed by the same method as an example 1 . 
These results were shown in Table 1. 
[0024] 

NK ester A-BPE -4 85 weight sections (ethylene oxide [ by the new Nakamura chemistry company ] strange nature 
bisphenol A diacrylate) 

Light ester BO 15 weight sections (n[ by the Kyoeisha fatty chemistry industrial company ]-BUTOKI SHIECHIRU 
methacrylate) 

DAROKYUA 11 73 3 weight sections (Merck Japan 2-hydroxy -2- methyl- 1 -phenyl proper N-l-ON) 
Thickness after applying the resin constituent which added Wako Pure Chem azobisuisobutironitoriru 1% of the weight 
as an initiator to the methyl methacrylate monomer which contained the poly methyl MATAKURI rate 10% of the 
weight in the same metal mold as example of comparison 3 example 1 The glass plate of nmi was piled up. 
Subsequently, after stiffening a resin constituent in 60-degree C warm water, it exfoliated from metal mold and the 
triangular prism sheet was obtained. Although the obtained triangular prism sheet had the configuration as a design, by 
the time the resin constituent hardened completely, it required almost as long as 5 hours. Moreover, although the curing 
temperature was made high, or the addition of an initiator was increased and shortening of the setting time was tried, 
the abnormaUties in hardening generated all and the triangular prism sheet of a good configuration was not obtained. 
[0025] The die designed so that the triangular prism sheet after example of comparison 4 fabrication might serve as 
pitch 50micrometer and 90 degrees of prism vertical angles was used, and the triangular prism sheet was obtained by 
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extrasion molding according to the conventional method using polycarbonate resin. As for the obtained triangular 
prism sheet, the prism summit is destroyed, and the good triangular prism sheet was not obtained. 

:0026] 
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[0027] 

[Effect of the Invention] Brightness sufficient also with electrochromatic display display be obtain without suppress 
diffusion of the light of a liquid crystal screen , being able to offer the liquid crystal display excellent in directivity with 
high brightness , and carry out exceptional improvement in a luminosity to a backlighting means , while the triangular 
prism sheet of this invention can form the prism pattem of a fine pitch easily by have the angle of the prism vertical 
angle of the specific range , and constitute the prism section with an activity energy line hardening type resin 
constituent at least . 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Drawing 1] 




[Drawing2] 



[Drawing 3] 
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[Procedure revision] 

[Filing Date] May 16, Heisei 8. 

[Procedure amendment 1] 

[Document to be Amended] Specification. 

[Item(s) to be Amended] The name of invention. 

[Method of Amendment] Change. 

[Proposed Amendment] 

[Title of the Invention] The triangular prism sheet for liquid crystal displays, its manufacture method, and a liquid 

crystal display. 

[Procedure amendment 2] 

[Document to be Amended] Specification. 

[Item(s) to be Amended] Claim. 

[Method of Amendment] Change. 

[Proposed Amendment] 

[Claim(s)] 

[Claim 1] The triangular prism sheet for liquid crystal displays which it is formed fi-om an activity energy-line 
hardening type resin constituent, and many prism of the shape of a cross-section triangle of a series whose pitch is 100 
micrometers or less at 70-1 10 degrees with a long and slender vertical angle is continuously formed in the front face, 
and is characterized by the bird clapper. 

[Claim 2] The triangular prism sheet for Uquid crystal displays according to claim 1 characterized by the bird clapper 
from a transparent base material and the prism section which is formed on this transparent base material and consists of 
an activity energy-line hardening type resin constituent. 

[Claim 3] The manufacture method of the triangular prism sheet for liquid crystal displays characterized by providing 
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the following. The resin application process that a vertical angle applies an activity energy-line hardening type resin 

constituent to the form block with which the prism pattern with which many prism of a series of long and slender shape 

of a cross-section triangle whose pitches are 100 micrometers or less was continuously formed at 70- 110 degrees was 

formed. The laminating process which lays the transparent base material which penetrates an activity energy line on 

top of the aforementioned activity energy-line hardening type resin constituent. The hardening process which the 

aforementioned activity energy-line hardening type resin constituent is irradiated [ process ], and makes it harden an 

activity energy line through the aforementioned transparent base material. The mold release process which releases the 

aforementioned activity energy-line hardening type resin constituent from mold from the aforementioned form block. 

[Claim 4] The manufacture method of the triangular prism sheet for liquid crystal displays according to claim 3 

characterized by including the exfoliation process which exfoliates a transparent base material. 

[Claim 5] The transparent material which has the optical outgoing radiation side which carries out an abbreviation 

rectangular cross with at least one optical plane of incidence and this which counter the Hght source and this light 

source, It is formed from the activity energy-line hardening type resin constituent arranged at the optical outgoing 

radiation side side of this transparent material, a vertical angle on the front face at 70-1 10 degrees The liquid crystal 

display characterized by consisting of liquid crystal display elements by which many prism of a series of long and 

slender shape of a cross-section triangle whose pitches are 100 micrometers or less has been arranged continuously at 

the upper part of formation now the becoming triangular prism sheet, and this triangular prism sheet. 

[Proceidure amendment 3] 

[Document to be Amended] Specification. 

[Item(s) to be Amended] 0001. 

[Method of Amendment] Change. 

[Proposed Amendment] 

[0001] 

[Industrial Application] this invention relates to the Uquid crystal display which used the triangular prism sheet used 

for liquid aystal displays, such as liquid crystal displays, such as a display for a liquid crystal television and 

computers, its manufacture method, and the triangular prism sheet 

[Procedure amendment 4] 

[Document to be Amended] Specification. 

[Item(s) to be Amended] 0004. 

[Method of Amendment] Change. 

[Proposed Amendment] 

[0004] 

[Means for Solving the Problem] In view of such a situation, this invention person etc. has a specific configuration, 
finds out that the brightness of a liquid crystal display can be improved by using the multi-prism sheet which consisted 
of specific material, and reaches this invention. That is, the triangular prism sheet for liquid crystal displays of this 
invention is formed from an activity energy-line hardening type resin constituent, on the front face, a vertical angle is 
70- 110 degrees, and the prism of a series of long and slender shape of a cross-section triangle whose pitches are 100 
micrometers or less is continuously characterized by many formation, now bird clappers. Moreover, the manufacture 
method of the triangular prism sheet for hquid crystal displays of this invention is constituted by the following. The 
resin application process that a vertical angle appUes an activity energy-line hardening type resin constituent to the 
form block with which the prism pattern with which many prism of a series of long and slender shape of a cross- 
section triangle whose pitches are 100 micrometers or less was continuously formed at 70-1 10 degrees was formed. 
The laminating process which lays the transparent base material which penetrates an activity energy line on top of the 
aforementioned activity energy-line hardening type resin constituent. The hardening process which the aforementioned 
activity energy-line hardening type resin constituent is irradiated [ process ], and makes it harden an activity energy 
line through the aforementioned ti-ansparent base material. The mold release process which releases the aforementioned 
activity energy-line hardening type resin constituent from mold from the aforementioned form block. Furthermore, the 
transparent material which has the optical outgoing radiation side which carries out an abbreviation rectangular cross 
with at least one optical plane of incidence and this to which the liquid crystal display of this invention counters the 
light source and this light source, It is formed from the activity energy-line hardening type resin constitiient arranged at 
the optical outgoing radiation side side of this tiransparent material, a vertical angle on tiie front face at 70-1 10 degrees 
It is characterized by consisting of liquid crystal display elements by which many prism of a series of long and slender 
shape of a cross-section tiiangle whose pitches are 100 micrometers or less has been arranged continuously at the 
upper part of formation now the becoming triangular prism sheet, and this triangular prism sheet. 
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[Procedure amendment 5] 
[Document to be Amended] Specification. 
[Item(s) to be Amended] 0010. 
[Method of Amendment] Change. 
[Proposed Amendment] 

[0010] It is desirable still more desirable that it is 100 micrometers or less, and the range of the pitch a of prism is 90 
micrometers or less. The pitch of the light filter is becoming small with colorization of a liquid crystal display, and the 
pitch a of this of the viewpoint of the prevention and the improvement by the definition of a screen by generating of the 
moire pattem of a screen to prism is because the smaller one is desirable. Moreover, although height b of the 
irregularity of prism is determined by the angle theta of a prism vertical angle, and the value of the pitch a of prism, the 
range of it is 30-50 micrometers preferably. Furthermore, although thickness c of the triangular prism sheet 1 has the 
thicker desirable one fi-om an on-the-strength side, the thinner one is desirable in order to stop the absorption of light 
optically. For this reason, it is set as moderate thickness according to the size of the screen of the liquid crystal display 
to be used, a service condition, etc. For example, it is desirable that it is the thickness of about hundreds of micrometers 
or less in the liquid crystal display of an about 4-10 inches screen, and if it is the range which is 200-500 micrometers, 
intensity and an optical property can be balanced and it is desirable. 
[Procedure amendment 6] 
[Document to be Amended] Specification. 
[Item(s) to be Amended] 001 1. 
[Method of Amendment] Change. 
[Proposed Amendment] 

[001 1] As the above triangular prism sheets 1 were shown in drawing 1, on the liquid crystal display element 2 
installed on the backlighting means 3 As a triangular prism sheet may be installed on the liquid crystal display element 
2 so that a prism side and the liquid crystal display element 2 may face, and shown in drawing 2 The triangular prism 
sheet 1 may be installed so that a prism side may serve as facing up on the optical outgoing radiation side of the 
backlighting means 3, and you may install on the liquid crystal display element 2 fiirther at the upper part, such -- what 
- in the constituted liquid crystal display, by having installed the triangular prism sheet on the liquid crystal display 
element, diffiision of light can be suppressed and the liquid crystal display excellent in directivity with high brightness 
is obtained 

[Procedure amendment 7] 
[Document to be Amended] Specification. 
[Item(s) to be Amended] 0012. 
[Method of Amendment] Change. 
[Proposed Amendment] 

[0012] The above triangular prism sheets 1 are used for the liquid crystal display of this invention, it possesses this 
triangular prism sheet 1, the backlighting means 3, and the liquid crystal display element 2 as a basic composition 
member, and has structure like drawing 2. As a liquid crystal display element 2 which constitutes the liquid crystal 
display of this invention, liquid crystal is filled up with and constituted between two glass substrates prepared by 
separating a fixed interval with a spacer, for example. Furthermore, the polarizing plate is prepared in each extemal 
surface of these two vertical glass substrates, an internal electrode is prepared in the inside of a upside glass substrate at 
the extemal surface of a light-filter layer and this Ught-filter layer, and the intemal electrode is prepared in the inside of 
a lower glass substrate. Many minute pixel electrodes are arranged in all directions, and the intemal electrode is 
constituted. Moreover, a light-filter layer makes a pixel electrode correspond, arranges the color filter of three colors of 
red, green, and blue, and forms each pixel, 
[Procedure amendment 8] 
[Document to be Amended] Specification. 
[Item(s) to be Amended] 0013. 
[Method of Amendment] Change. 
[Proposed Amendment] 

[0013] moreover, lines, such as the transparent material 5 of a tabular, a fluorescent lamp, etc. with which the 
backlighting means 3 has the plane of incidence and the outgoing radiation side of light as shown in drawing 2, ~ it 
comes to provide the light source 7 A transparent material 5 makes an unilateral end face optical plane of incidence, it 
consists of this optical plane of incidence, an optical outgoing radiation side of an abbreviation right angle, and a 
reflector located in the opposite side, the reflective film 6 is formed in a reflector, and the quantity of Ught adjustment 
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pattern is formed in the optical outgoing radiation side or the reflector if needed, the optical plane of incidence of a 
transparent material 5 - countering ~ lines, such as a fluorescent lamp, - the light source 7 is arranged and the line 
which carried out incidence from the optical plane of incidence of a li^t guide plate 5 — the incident light from the 
light source 7 lets a light guide plate 5 pass, it reflects in the reflective film 6, and outgoing radiation of the part is 
carried out from an optical outgoing radiation side, and it is uniformly irradiated to the rear-face side of the liquid 
crystal display element 2 In addition, as a backlighting means 3, not only the thing of the structure shown in drawing 2 
but the various tooth-back irradiation meanses usually used can be used. 



[Translation done.] 
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